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mm^] mmm . 

VD (Chemical Vapor Dep^osition) ^g^rMV^T-^ 

muum.m\z^^uu^. f&sa»^cDMSjb>2 5°c ~ioorc(^<s?a 

[0 0 0 1] 
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[0 0 0 2]. 

D (Chemical Vapor Deposition)^ ('^J;ili, 
:i:mi#Mo ) t)U<liLP (Low Pressure) CVD^^^HCD^C 

itf7.tLXt^^uut/^yjSc.t^ry=^=-riify^^fS^^x, 80or;~90or;i: 

[0 0 0 3] 

mm:s:m i ] 
mm^ 1 1 - 2 1 '4 6 7 0 ^^Am 

[0 0 0 4] 

[|6^7b'^^^ L J: e) -r <g>^II] 

WU.(J)Km'Um\z i: o T ^ l:^ -g) mWiMo^iui)'^ U >C-v' C V D ^ ^ 

It e >^ ^ X'y' cfi <Z>i^«^S^^tC J: o T , ^^^^^^d^*^^ It -5 ^* ^ - i^' -5 c 
[0 0 0 5] . ' 

FET (Metal Oxide Semiconductor Field 
Effect Transistor) (Ommt. >f'- h;R;6'^M< ^ is^^^ 

[0 0 0 6] 
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5t -t s ^ S: f s ic s o 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

ar. m^mmLx. ^(D^m(Dmm(Dmmiz-D\^^xm.m-t^. pato^wi 
^icMVNS#®ii. :i(D^m^mmxn^mmizmvi^mizBLx;&^izm€-r. 

[0 0 10] 

:L(Dmm<Dmi(Dmm(Dmmizr:>\^^x. mi^mmLxmrn-r^o mat. z. 

[0011] 

m 1 izm-tM^m^^cY umm i o o ks^^^#6^bp i o 2 i:, Rm 
^1 0 6 i:, ^(DRmmi 0 6 nM^^^yt^^mi 0 2hi^mx^mi 0 4 t. 
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[0 0 12] 

^(D^U3l 1 8 ^3 4^TV^-5)o ;^J*:^«$&S|5 1 1 2t^ib(DUniJ'^co§t.m. 
RtJ^UUmi 1 8(Z)^^^ft6<;;&«^J5l^>*K^f^(Z)-M^cov^TI¥^^i^«&•rs„ 
[0013] 

t-fc. M^^^^^^mi O 2it. «iS[©X:^r^-x'^>>^l 0 8 ?::^ATVN-g, 
„ x^i/v^>y 1 0 8T^Mv^P,4^-g>|§^;^^':^tt, ^SJ^S^ l o 6 tC'gt^sn-SM 

0 i:oT, xdp^^-x'^^:;''! 0 8 75>^^mi=f$n'5^®:7;«- h>x:^;i/di?-*'?, 

[0014] 

^104«, m^^^^|§*B|5 1 0 2*^e,c^K^^^^^D^^!g;R(D)tS: 
^jg^ite J;e)tc^f!^$nSo ^LT, ?gl04{C{ili-^ll0 5:tS«b> =^ 
Mt-SM/I&^l 0 6T'<Z)>S/J5tfiiC. t:-^ 1 1 OlCioT^l 0 4 ^m^<DUm 

(D^mmmit. 3(D^i 0 4#3aT'^L<5s< >&So -r^*5t>. ^io4$:>^m 

^U. ZLCD^Ki^SlCcfcoT^fiK-t'SMA^^l 0 4 iZi^m-t^^tiCJ:^?^! 0 4 0) 
« y S: R5 Jt f 3 J?)"? T' ^ -5 o 
[0015] 

0 1 izm-tm^mvfit. m^m^^m^3 1 o 2m<DM i o 4 ©jisijifc, f 

1 0:^)^|gg$tlTV^S^^§:^LTfe■g>o U3()>L. ZK^H 1 v^ 
^ti-St-^l 1 0®^S;^?5S. %b<«?^^^lil§Ii lCzR-^ll^Mlc^^$ti'& 



ffi|iE#2 002-3101906 



i^2002 — 289860 

[0 0 16] 
[0 0 17] 

mmi 1 6ii, r)v^-^2^ (Ai) mw-^^-y^mv. zLoymm^-^^-y 

A^MJi: 5 0 0 0 AT'^m^tlTVASo 
[0 0 18] 

z(D^mmitmm^m^m^^o :i<D^i(Dmm<Dmmi,zj:tnt. t&«Eb3t<fcp 

(Bis (tert-butylamino) s i 1 a n e . JgAT B T B A S ^ 
[0 0 19] 

fS5. m<Dmmty^-*fy:ffXt.LX. y='\-^:f^^)]yPi/^-^y (Tetram 
ethyldisilazane) (S i2C4H^5N) . ^^"^ ^ U h 

V i/^'^y (Hexamethylcyclotr i s i 1 azane) (Si 
gCgHg^Ng) , 'xy^ ^5^;i/i;>^/^if > (H e p t a me thyldisil 
azane) (CyHgiNSig)^ h V J^^JVT ^ J i/^y (T r i s 
imethylamino) silane) (CgH^gNgS i ) J: US^^^Xfe 

[0 0 2 0] 

BTBAStt, ^i?), «l«^^^MlC-MJE$tlTV^-g>;K^S;^l 0 6 f^lC, 
#^«&SI$1 1 2*^P>#t$&$tl<g>o 3.Z:-eii, 2 5r-e^^JBE7 OmTo r rCDBT 
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[0 0 2 1] 

no^. 0 6(CBTB AS;6•^^|^$4^TV^S^^ffi,T^ M^^^^^^m 

1 0 2*%P>^1 04 $:/rLTM^&^l 0 6 {cK^^^3fe $:figJ|f-r'5o 
[0 0 2 2] 

rrT'> K^^^^^^gPl 0 2C0x^e/-T^>'^l 0 8 ^3fe:'5f LT 
(Xe) ^MV>7^, =3r-fe7> (Xe) X:^r i/ > :/lC J; -o T^^t* -5 

N|S-^:«)<5. OeV, C-H^-^;^)^. 3 e V, . C - C5^-^*^ 3 . 6 e V, Si 
-Hl^-^ti^S. OeV, N-H'^^ti^4, 0 e V. C-NM-^:*'^3. 7eV-efe 
rtllC^L, =3riry> (Xe) oidp^-v'^^^l 0 8{Cj:oT^fig^tl^K 
^^^^I§^SP1 0 2*^P,(Z)K^^^J1.)t^i. ^?t;R7bn 7 2 n m, ^tJ«7;th> 
x:^;;i/d5f-;^t7. 2eVi::&So * ^ 1 0 4 2 0 mm®^^:S||^i: 

^10 4$:, gEiCUi0BLfeJ:e>{C|gg$tlfet:-^ 1 1 0lCj;oT9 0°C{C>KM 
[0 0 2 3] 

J:oT, 7 2 nm;S.yf7:t h>x:^;i/^-jb'!7. 2 e V(?)K^^i51^3t 

1 0 2:*^^^l 0 4 $::rrbT>S^5Sl 0 SizmM-^ti^t 

. Ri^mi 0 6},zmm^tir=.BTB Asit^m-t^umm^ti^. btbas*^ 

JSA"5il^$tl-5o Z<DS.mX'lt. BTB ASCD^miC^i), ZKDBTBASCDS 
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[0 0 2 4] 

>>^*^^M$tis= mMmm(Dm^it, mmtf : u i t - 1 5 o/ 
vuvs-17 2 (^ty:tmmm^^^±m) ) {c<koT^Tt)tis„ ^fe, ^lo 

4<DRm^l 0 6{|!j(^^®i:S;^ 1 1 6 ±mt.(Dmmdlt2 5mmft^a MM 
<^-5. t)L,<Ml 0 4 Hmmi 1 6 i:®r^(Dgg^d7&^;^#<^-5 

[0 0 2 5] 

BIi lc^^<fce){C'^Mgpi 1 8ii, ^##1 1 4(Z)Wg|S{c7f;i^M^#^ 
^^^1 1 4®|^^{C^lte3tl-S>ii:lCj:oT, ^W-^l 1 4 7b^-^(Z)MMJC'0S 

mx'it. m^i 1 6<Dumit. (2 5x:) ic>Kfeti-s= z.<Dmi(Dmm(Dm 

[0 0 2 6] 

^^^m^^mX', Rl^mi O e f^®;Kj:Kffi:d l O OmTo r r T';K^5^iff o 
^r5, ««1 1 6±IC5 0 0 0 A(Dj¥$®#®jljb^^M$*X)^. 
[0 0 2 7] 

^I^^^H (Je^T. FT-lRtm-t) CLZiXit. Mffa^: IR-EPOCH ( 

zLzL-v -^y7.v)\y:f^yyi^^^^±m) $:Sv^s) {cfev^r, i 6 

±^C^J^$tl?^c^MJ^(D«l^t^COV^TiS^7to llI4fCl±, Z(DFT- IR(Dm^ 

m.9tm mi&^m ^n-DXmvx^sb^o mi:^^^ h;i/4 o 1 1*. 3200c 

m"^-'4 0 0 0 c ni~^{C:f D- \^^^UX:^^^U^^A.. 2 8 0 0 c m"^— 
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3 2 0 0 c m"^#3£{Ciil.\lSJRT*feSlSJR#'(±A2> 1 2 0 0 c m"^'- 1600 

c m'^miZ^i^n^ 2 0(7)tf-^(7)e> t> 1 2 0 0 c m'^MtC'fiifi-r -5 

S i -NH^^*'5#:&-tS^i:S:^L, *fel®lR#ffiA2li^Ml^f^{C#^Et--5 
(CHg) {C«^<PRjRT'fey, ^PjIC, l^flX^ffiAgli, -^Ml^cfilCS 

1 - CM•a•*':#^E1-e^^$:^brv^S. ^fcoT, H4 JC^^fm 1 h;i'4 

oij:»j, x^i 1 6±iz^m^nr=.ummit. s i -NH^^tcisM-isii 
s:^-rs^^*^m^sti<5o $?>ic> (cHg) ^m-t^ 

[0 0 2 8] 

Z - 8 1 1 5 ^C^^^)e)4^TV^S#JIM^C<J: y'^l^'y h (PC 

T) S: 1 3 on, M;K8 5%, 2. 5 X 1 0 a (^)^f4^T"?? 1 0 0 ^W^ff o T 

, mu^m^m^tco ttmrnnLx. mwti 1 6^c^^i?)^M$tlTv^^B p 

SGM±{CTMS (-5^ h^^5^;b^>^» (Si (CHg) 4) S i± 7^ -9- > 

^;KC^L/T=fe, grfj^bfc^f^^T', Stf^b7t^JlHi:im^(Z)^JIilCcf: PCT&^f 

[0 0 2 9] 

^^1 1 6(DBP sGm±izmm^tit=.m<Dmm^mi!)^i&^^t. ^(Dm^mm 

LTB P SG|^lcMLfc7KlCj:oT, U >^ (H3PO4) ^/Jn-^?^ (H3BO3) 

A'^^^-tSo ZLtiesU^®? (H3PO4) ^;J>'t7^ (H3BO3) lC<fco 

T, S>Ki 1 6a)rjv^-^i^ (Ai) i2^*'JM$ti-g>c PCT||T=^, 

m^mt^mmi 1 6 (jwTmii^>^;i/i:i9^-rs) , Rxj^Tusm^m-t^m 

«ci 1 6 (J2-^T, m2i^->^;i/i:$9^-tS) ®^ti-?tilc*f LT. S« 1 1 6®r 

;i/^-it7A (Ai) mm(Dmm(D^u^±mmmm (^a^&t vanox ah 

MT3 (:tU >AX)^^xmi*^^?±|g) ) (CcfcoTii^T, ^ 1 if 

2- b->'>^;i/ii&i:bg?b, mi-t>->^;i/{c^t^S'^mm©M'f4tgS:ML?t= 

[0 0 3 0] 

m2 (A) lCPCTt«®lll-9->:/;KZ)^MMMiiT'(Z)M^^^$:, EI 2 (B 
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o m2 (A) t (B) It. mi-^y:f)i^(Dm\^nmx^(D^mmmm(Dm^'^ 

-i^h, (Ai) mmj-^9-y<oo^. x>t-D(Dr)v^-^2^ (ad sh^a^?- 
>2 0 1 ^z'D\,^x±mmumxm&Lr^^^^m^^hx:^^o 

[0 0 3 1] 

03 (A) izpcTm<Dm2-^y^ji(D±mmwimx<Dm&'^m^. m 
3 (B) izpcT^<Dm2-^y':f)v<D±mmWimx<DmM'^^^> ^tn^etiBi^ 
Tfe-So ms (A) :s:tK (B) li, 02 (A) ^tif (B) tc^^tis. mi-^y 

±mmwLm<DmmmMx&^o^i.x. ms (a) ^t>* (b) 02 (a) ^s: 

tJf (B) hl^^lcLT. l|2■b->>/•;l/±ffi*^eJ, zi©||2-9->y;nc?^fife$tiy^ 
^ISc<z)T;i/^-'t7A (A 1 ) i2^7N°^->(De) t>, t>i:^(DT;i/^-'i7A (a i 

) sB^A°^->3 0 nz'D\^x±mmwimxm^i^t:imm^^i^x:&^o 

[0 0 3 2] 

02 (A) *feli03 (A) iZm-t^oK. PCTM, h^>r 

^L, }^^m^i}^^^^tix\>^^r)vs.-^j^ (Ai) g2^7^^->2 0 i;&tjj 
3 0 1;^^, ^ 1 ;S:0^2-9->:/;kdS« 1 1 6±{c^ti-e*ti?^^!^$tiTVN-g>„ p 

CT^, rtl^iT;!/^ -"^A (AI) ie«SA^->20 l&t>*3 0 l<Z)il^M$:, 
02 (B) lC^-rr;i/5-'t7A (A 1 ) iBi^7N'^-> 2 0 1 i:, 03 (B) iZ^ 

■rr;b^-CA (a 1 ) ie^a^-^ 3 0 1 iix-itfc-r-sii, m2-fj->^;KZ)T 

;i/^-'^7A (AI) mm^'^^'-y3Ol(Di^oti^B^X:^^t:zm^f3'^ML<0.^ 
i^<^'feLTVN-g>o Zl(D^fe«)^-^V^^i, ^tC|Ji^Lfe^e)^U >^ (H3PO4 
) "^Ti-^^m (HgBOg) iZ^:S>r)l^-^2^ (AI) iB^A^-^CD^HjKDS-a- 
V^&S^LTVN^o fie-oT. 02 (B) ^t>*03 (B) j: U , PCT^, 

::^;L'T;iir;i/^ --^A (Ai) -> 2 0 l^ii5i:^^*MM$4^T vntSjvn 

®lC>tsfL. ll2-b->>^;i/T'lir;i'^~^7A (Al) @B^A^->3 0 1 

tiTb^oifezii:*^^*^^. -tj^^d^, mi'^y^)\y<Dummitmm^i^\zmn 
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[0 0 3 3] 

a±mmi^r^^oic. z.(Dmio)mm(Dmmiz.j:nii. mm. (2 5°c) i:v^e) 

o 

[0 0 3 4] 

(2 5V) ^C|SI^$tl^V^. 1 3 - 2 7 4 1 5 6^^Am) Kit 

©ZLilSr^M-rtltf^ M^S^l 0 6{Cj3lt-5>S^frMMti> (2 5iC) —10 

bfe. KS^^^CVD^gl 0 Olcfel^S;K^5®>Sf5MSfC:^#^^.WS:^;t 
^ V ^ i: # ;t e> S 4b -z? S c 
[0 0 3 5] 

m^^n^m^mi 2 o*'^is:^^e)4^Tv^s. -eLT, )K/s^i 0 6 (Dmn.it, m 

%m 12 0 lCj:oT^ft>4x-5c 
[0 0 3 6] 

[^2CD|^Sg(Z)?^ffi] 

r^jc, z:<z)|§B;9«)ll2(Z)^^fe^o?^^^cov^Tm^1-^o ^<Dm2<DmM<DmM 

izjztiit, m I (Dmm<Dmmxm 1 ^^mhxmmLr^m^m^ytcYDmm:! 
ooic^b, mMits^^i.<itmmi^7.f)mM-^nr=.mni^7.^mmLx, ^<d 

M^m^^cvummi 0 oxRiz^^mDit^. j;oT, mi -^^mLxmzm 

[00 3 7] 

^3T% z.(Dm2<Dmm(Dmmo)^mm<Dm':^:^m<D-mt.Lx, mi(Dmm 
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miim-<Dmmis^ti. mmi i 6<DmmRx:^M^m^%cvDmmi o o©# 

[0 0 3 8] 

tit. ^i^mi 0 6(DyS^5ic<fcoTS^i 1 6 ±i,z^m^ti^umm<D^m (n 

) -^;t^$:itMSii:<5;tto<D:</X-efey, m?Htry=^-r (NH3) 
■^^t.Lxm^'^'bti^o *3t, ^M:;!/:^l±, M5|Sf;?/xic|^*LT;Sf&^ l 0 6 ^ 

iiLxm\>^^<Dttmt.Lw 

[0 0 3 9] 

JKATlCiJig9t-<5Zl(Z)||2(D||Jg<Z)?^MT'tt, BTBASli, H 1 (D^Jg^J^ffi 
tmm, 2 5 X:xmM.S. 7 OmT o r T<Dm^^m\>K Z.0BTBASlzmMi^ 
7.thXry^-r iNH^) ^mM3. 3 8X10"2pa (mVs) T'^^nU 
T, ;^/x#fc$&|f|5 1 1 2*^^;5/:5^i 0 6i^tc#t#&f i^, H 1 

iHf^, <-/^^^-^-^(Dmm^m^^xn.itvrz.un:^^iz. m\i:^:^^WiMi^ 

T#^$&-t S^-^^^feo T % J: V^o 
[0 0 4 0] 

dp-fey > (Xe) x^$/v^>^l 0 8(CioT^^$tl-5*^i^^3t^^Sl5 
7 2nm-e, 7 :t h >x:^;i/df?- 7 . 2 e V"T?feSo T>^ — r (NH3) 
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m^^CYDmm 0 ox-it. ^m^l 0 6 1ZBTB ASRXJ^ry=t — r (NH 

M:fS:^X'&^ry=e-r (NH3) (DN-u^^^^m-^n^trnm-^n^. ^ 

[0 04 1] 

i^, ^1 0 4li, mzmmLr=.^olZ. ti-^r 1 1 0lCi:oT9 OTCIC-^M^ 

<Dmm(Dmmtmmco^m't.-t^o mmi 1 Ga^um-tf^^u (2 5°c) 

[0 0 4 2] 

z.(Dm2(Dmm<7)mmx\t. m^^^^^^^i 0 2:^)^^®^(Dml^^r^$:^ 

Afe^r^il-t-Si:, :^^^r^ 5 43^r^T% ^R^S^I 0 6|:^(D;K^t>ffi;d2 0 OmTo r 
r T')K^5^^f ««1 1 6±{C5 0 0 0 A® j^S (D-SJ^j^j&^JifejKS tl 

[0 0 4 3] 

6 LTMVA, FT-IR (zir-eii. ^.a^fe : I R- E P O C H ( 

(©lg:^^#ejtlfcl|2X/^^ b;b4 0 3 Hi h;i/4 0 1 hM/^T, 3® 

Hi X/^^^ h;i/4 0 1 fcl^^lCL/T^LTfeSo mZT.^^ h)l4: 0 Sit. Hi 
h;i/4 0 1 ilRI^^PRiR^-fS Aj:5Lt)f®iK#'f£A2i:> l 2 O O c m'^- 1 
6 0 0 cm'^miZ^i^n^ 2 o^lf-^^e) t> 1 6 0 0 c m'^flKC'E^fi-r-g) tf- 
^T'fe^^ilX^ttA^CD, 3 0(Z)#^6<I^®iR#ttS:^-r^o M#'ffiA^&tJ?PK 
lR#ffiA23&^e), ^mm^iZS i-NHl^^Rn:f^^JVm (CH3) -tf^^^-^^z. 

i:*^4>*^-5o ^fe, l3t^R#ffiA43&^e)z:<o#^lKftI^c^*r^ y» (-NHg) 



1 2 



ajiiE# 2002-3101906 



#2 002 — 289860 

(cHg) izm^<mm7i^mt. LX(Dmm^m^^z.ii^m'^x^^. 

[0 04 4] 

mz. mi(Dmm(Dmmtmm(Dmmizj:^x. ±7&i^r^^orjtm^^m-t^ 

, mu'i^m^m^t^o t^. itmmt.i.xm^^t^'^)-y:fjvi,t: mi(Dmm(Dmmx 

m^<Dmm\t. ^io^mm(D^mt.nm<D^m\z^r:>x^'i'Dtc.. ^<Dm^. 
m2<Dmm<Dmmx\ ±ii^LLr=.j:'^tjt^miz^^x^m^tircummit, mm^ 
mizmn^z.t.^mMx^r^. 

[0 0 4 5] 

(D^^tim^:itti^X'^^. m2(Dmm<DmmiznH^RfZ^umit. mi 

[0 0 4 6] 

m^iZ'^\,^xmmLr^t>K un:M:^izmMii:^j^x^mm^'^^mm^'&^m^t)^ 

[0 0 4 7] 

zcD^miz^mt. m^':^Rxj^^}Z^^i^^^mm^^z.tiz^^x. umm 
ay^fj^io-r. oNommm (2'D(Diyvn>mim (siOgM) izmtnt^^y 
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[0 0 4 8] 
[0 0 4 9] 

- 1;^' ?: JC # X. <5> r i: ^ < S it -5 r i: ;{)^ ^ -5 o 
[0 0 5 0] 

[0 0 5 1 ] 

— IS^CMV^pJ4^TV^-5?S^T'-< b>r (LCD (Liquid Cryst 
al display)) ^mm:i^ly^ hU;V^:^v'^y h (EL) M^lt. US 

E L^^?:fflV^T«fi5c$tlfe/^°:^;L'tt^^;ffl^f•2>3i:«'e^^V^<, -SSC 
M^^^4^T^^^^^iXl/^ hp;i/^:^^y-fe> h (EL) m^=-©©I^MMl± 8 0 °C 

[0 0 5 2] 
[0 0 5 3] 
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12 0: m^m 

2 0 1: HI -y->^;KZ)T;i/^-'i^A@HliA^-> 

3 0 1: m2'\)-y^)V(Drjv^—^j^mmj'^^-y 

4 0 1 : H 1 7,^^ hJV 
4 0 3: m2^^if hJV 
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[02] 

20E m 



^ m 








iiiimnK 



(B) 




201: Bi ■b->:>';KOT;u5-'t7A(At)iB*a/<^— > 

m 1 ^>zfji^(D^mum^'^(Dmmmm^^-tm 
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